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4th  Semester Regular Examination 2016-17 

DIGITAL ELECTRONICS 
BRANCH(S): AEIE, EIE, IEE 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z551 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The  MSB  of  a  binary  number  has  a  weight  of  512;  the  number  consists  of 

_____ bits. 

 

 b) ______________  form  of  logical  expression  is  suitable  for  realization  of 

digital circuits using only NAND gates. 

 

 

 c) A 32x10 ROM contains a ________ decoder. 

 

 

 d) The  registers  which  are  used  to  simply  store  the  data  are  called 

_________________. 

 

 

 e) Low  power  TTL  uses  __________  resistors  where  as  high  speed  TTL  uses 

__________ resistors. 

 

 

 f) Between  synchronous  and  asynchronous  counters,  ________counter  is  faster 

and why?  
 

 g) The  output  of  a  clocked  sequential  circuit  is  independent  of  the  input.  The 

circuit can be represented by, 

i) Mealy model 

ii) Moore model 

iii) Either Mealy or Moore model 

iv) Neither Mealy nor Moore model 

 

 

 h) For the PAL design of a logic circuit, a single literal term  

i) Requires an AND gate 

ii) Does not require an AND gate 

iii) Requires an AND gate and one input for OR gate 

iv) Requires an inverter 

 

 

 i) The output frequency of a mod-12 counter is 6kHz. Find its input frequency? 
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 j) K-map is used to 

i) Minimize the number of flip-flops in a digital circuit 

ii) Minimize the number of gates only in digital circuits 

iii) Minimize  the  number  of  gates  and  the  fan  in  requirements  of  the 

gates in a digital circuit 

iv) To design gates 

 

 

    
Q2  Answer the following questions: Short answer type 

 
(2 x 10) 

 a) Realize X-OR operation using AOI logic.  
 b) Explain the difference between racing and toggling action in flip-flops?  

 

 

 c) Subtract binary number 01000111 from 01011000 using 2’s complement. 

 

 

 d)   
 e) Define resolution and accuracy of DACs.  

 f) What is the difference between shift registers and counters?  

 g) Explain the difference between racing and toggling action in flip-flops?   

 h) What is programmable logic array? How it differs from ROM?  

 i) The  propagation  delay  for  each  flip-flop  is  50  ns.    Determine  the  maximum 

operating frequency for MOD - 32 ripple counter? 

 

 j) Why is multiplexer called a data selector and demultiplexer as distributor?  
    
  Part – B (Answer any four questions) 

 
 

Q3 a) (i) If A+B=A+C and A’+B=A’+C, then B=C 

 

(ii) (AB’+AC’)(BC+BC’)(ABC)=0 

 

(10) 

 b) Convert  the  decimal  number  4.532 x  10
7
  to  a  single-precision  floating-point 

binary number. 

(5) 

    
Q4 a) Obtain  minimal  SOP  expression  for ∑m(2,3,5,7,9,11,12,13,14,15) and 

implement it in NAND logic. 

 

Obtain minimal POS expression for ΠM(0,1,2,4,5,6,9,11,12,13,14,15) and 
implement it in NOR logic. 

 

(5+5) 

 b) Minimize the function F= ∑m(0,1,4,7,13,14) + d(5,8,15). (5) 
   

 
 

Q5 a) Explain the race-around condition. Convert D flip-flop to JK flip-flop. 

 
(10) 

 b) Draw the timing diagram of a 3-bit SIPO shift register. 

 
(5) 
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Q6 a) i) Design a 32:1 mux using two 16:1 mux and one 2:1 mux modules. 

 

ii) Draw and explain 4-bit equality detector circuit. 

 

(10) 

 b) Design a 4-bit binary subtractor circuit.   (5) 
    

Q7 a) Design  a  synchronous  up-counting  decade  counter  using  negative  edge-

triggered T flip flop.  

 

(10) 

 b) Write a short note on fundamental mode asynchronous counter.   
 

(5) 

    
Q8 a) Given a 128x8 ROM chip with an enable input, show the external connections 

necessary to construct a 512x8 ROM with four chips and a decoder. 

 

(7) 

 b) The solution to the quadratic equation x
2
-11x+22=0 are x=3 and x=6. What is 

the base of the numbers? 
(8) 

    
Q9 a) Given a 8-bit data word 01011011, generate the 13-bit composite word for the 

Hamming code that corrects single errors and detects double errors. 

 

(10) 

 b) Explain the operation of NAND gate using CMOS logic with proper circuit  

diagram. 
(5) 
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